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(57) [Abstract] 
[Constitution] 

isotactic pentad content which consisted of terminal double 
bond of one of carbon number 6-25 of propylene and at least 
one kind, and alkadiene which possesses one internal double 
bond measured with <sup>13C-nmr being 0.5 or greater , 
content of above-mentioned alkadiene with 0.01 - 30 mole % , 
intrinsic viscosity [;et] which was measured with the tetralin 
solution of 135 deg C with 0.01 - 10 dl/g , novel propylene- 
based copolymer and its manufacturing method,, where 
molecular weight degree of dispersal (Mw/Mn ) which was 
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measured with the gel * permeation * chromatography (GPC ) 
is and 1.5 - 4.0 makes feature 



isotactic pentad content which consisted of terminal double 
bond of one of carbon number 6-25 of propylene and at least 
one kind, and alkadiene which possesses one internal double 
bond measured with <sup>13C-nmr being 0.5 or greater , 
content of above-mentioned alkadiene with 0.01 - 30 mole % , 
intrinsic viscosity [;ef] which was measured with the tetralin 
solution of 135 deg C with 0.01 - 10 dl/g , novel propylene- 
based copolymer,, where molecular weight degree of 
dispersal (Mw/Mn ) which was measured with gel * 
permeation * chromatography (GPC ) isand 1 .5 - 4.0 makes 
feature 



transition metal compound of Periodic Table Group 4 which 
designates (A ) cyclopentadienyl group* indenyl group, 
fluorenyl group* or those derivative as ligand 

(B ) cocatalyst 

Under existing of catalyst which consists of terminal double 
bond of one of carbon number 6~25 of propylene and at least 
one kind and alkadiene which possesses one internal double 
bond are copolymerized manufacturing method 6 of novel 
propylene-based copolymer which is stated in Claims first 
which is made feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards novel propylene-based copolymer and 
its manufacturing method. 

Details regard copolymer and its manufacturing method of 
propylene and specific alkadiene. 

[0002] 

[Prior Art] 

polypropylene* especially isotactic polypropylene that is 
used for many application because of property which is 



[Effect(s)] 

As for this propylene-based copolymer easily modified 
because it is possible, it canutilize in various application. 

[Claim(s)] 
[Claim 1] 



[Claim 2] 



(B ) cocatalyst 
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[0003] 

^g8B855-165907#^a, ttMBB56- 
55409#^«» $#MBS62- 
115008*^IBlwl* % ^>©/\Py>ft*t 

ttl,4- 

«BBBB59- 
[0004] 

* -r >£S£-f Z z <t y # u -a- 

* u ^ -c r* t $ z t tf*o b tir ^ 3 



superior, but it has possessed deficiency that the 
adhesiveness* dyeing behavior is low. 

[0003] 

On one hand, attempt which introduces unsaturated bond in 
polymer chain with objective which improves these 
adhesiveness* dyeing behavior has done. 

method which produces propylene and branch l. 4- diene 
copolymer and propylene, ethylene, branch l . 4- diene 
copolymer makinguse of so-called stereoregularity Ziegler- 
Natta catalyst which designates halide of titanium as main 
component is stated in Japan Unexamined Patent Publication 
Showa 55-165907 disclosure, Japan Unexamined Patent 
Publication Showa 56-55409 disclosure, Japan Unexamined 
Patent Publication Showa 6 2- 1 15008 disclosure . 

In addition, block copolymer of propylenic which possesses 
unsaturated bond which isacquired making use of so-called 
stereoregularity Ziegler-Natta catalyst which designates 
halide of the titanium as main component is disclosed in 
Japan Unexamined Patent Publication Showa 59-155426 
disclosure . 

[0004] 

On one hand, cyclopentadienyl group, indenyl group, 
fluorenyl group, or with cocatalyst, for example 
aluminoxane using, poly ;al -olefin can produce transition 
metal compound, so-called metallocene compound which 
designates those derivative as Iigand, isinformed by 
polymerizing the;al -olefin. 



[0005] 

ftB8BB58- 1 9309-S§-^$8 1 C li, 

(v£ D^>^ vXZLJU) 2 MeRHal 

(ZZT, Rliv?P^>$ vX-Jk C, ~Q 
CD7JU+JU, /\Py>Tf*i), Meliif^ 
E-C'&LJ, Halli/\ny>-C&&)-C*S£*l<{5 
3&ftflHbft1fe 1 7 JU 5 J b is. &«! 

S£0#£Tx^ b>fccfcu:/g;/-iia- 

[0006] 



35008-^^ 



[0005] 

In Japan Unexamined Patent Publication Showa 58-19309 
disclosure , 

(cyclopentadienyl ) <sub>2 MeRHal 

Under existing of catalyst which consists of transition metal 
compound and aluminoxane which are displayed with (Here, 
as for R with alkyl, halogen of cyclopentadienyl, C, ~C 6 , 
as for Me with transition metal , as for Hal it is a halogen. ) 
polymerization or copolymerization is done method which 
hasbeen stated ethylene and/or ;al -olefin. 

[0006] 

poly ;al which possesses broad molecular weight distribution 
by using metallocene compound of at least 2 kinds and 
catalyst which consists of aluminoxane it can produce -olefin 
it isstated in Japan Unexamined Patent Publication Showa 60- 
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35008 disclosure . 
[0007] 

method which produces polyolefin making use of catalyst 
whichconsists of zircon * chelate compound and aluminoxane 
which are locked in steric isstated in Japan Unexamined 
Patent Publication Showa 6 1- 130 31 4 disclosure . 

In addition, method which polyolefin where degree of 
isotactic ishigh by using ethylene-bis- (4, 5, 6 and 7 - 
tetrahydro -1- indenyl ) zirconium dichloride as transition 
metal compound, produces is stated insame disclosure . 



catalyst for stereoregularity olefin polymer manufacture 
which designates transition metal compound and aluminoxane 
whichdesignate cyclopentadienyl compound which 
crosslinking is done to Japan Unexamined Patent Publication 
Showa 6 4- 66124 disclosure , with thesilicon as ligand as 
active ingredient is disclosed. 

[0008] 
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i j lu .. 

t 

lii*@-Xtt*£oTl*-CfcJ:<, l~20£t 

" i*tttti=s^mtt£fcfc&-rcpjfG>iBi© 

«JtWS«1?ft y ;Mel*jc*G>JlJllitt£(D4b, 
5b,Xtt6b«lfl!)4K-efey;#Qlil~20a*ffl[ 

*£*TSt KP*;ut*;u»»xi*/\py> 

T'fc y ;0^k^3:0^n^4:S^l ^m^4T*fc y ; 

a^R' m ii(c P R' m mcpK 
^zm&tztzikiz&mzhz* 

*Piz>f 



[0009] 

« W±£ffl"T & CtlZcty NIC 

* L/ 7 -f > £ Z t A<IB« £ ttT I* 

[0010] 

4*M¥2-274703#^*lZtt, TffisS«bl) 




It is with cyclopentadienyl ring ; as for each R n alike or 
different to be good, with the hydrocarbyl residue to which; 
each R&apos; m alike or different is good with hydrocarbyl 
residue whichpossesses 1 - 20 carbon atom, possesses 1 - 20 
carbon atom; as for R" with structural crosslinking between 
Cp ring which brings steric stiffness to cataiysuas for Me with 
4 b,5b, of Periodic Table of element or metal of Group 6b; As 
for each Q with hydrocarbyl residue or halogen which 
possesses 1 - 20 carbon atom; 0 <= k 3:0 n 4: and 1 <=; 
and R&apos; m in order (CpR&apos; m ) (CpR n ) withto be 
different to steric, is selected with m 4 , with the 
transcription metallocene catalyst© which is used in order to 
produce syndiotactic polyolefin which isdone 



Satisfactory poly ;al of syndiotacticity it can produce -olefin it 
isstated catalyst which is made one component is used by . 



[0009] 

In addition, syndiotactic poly ;al which possesses broad 
molecular weight distribution by 2 kinds or more usingabove- 
mentioned metallocene compound in same disclosure it can 
produce -olefin itis stated . 

[0010] 

In Japan Unexamined Patent Publication Hei 2- 274703 
disclosure , below-mentioned Formula (Chemical Formula 1 ) 

[0011] 

[Chemical Formula 1] 



CSC*. M 1 

li^^-^A. vjUu-^A, /^vOA, 

-*?£fctt*>*;u-efcy % r 1 fccfctfR 2 



{In Formula, as for M 1 with titanium, zirconium, 
vanadium, niobium or tantalum , as for the R 1 and R 2 being 
mutually same, differing, it is possibleto be, alkyl aryl group 
of aryl alkyl group, number of carbon atoms 7-40 of 
alkenyl group, number of carbon atoms 7-40 of aryloxy 
group, number of carbon atoms 2-10 of aryl group, 
number of carbon atoms 6-20 of alkoxy group, number of 
carbon atoms 6-20 of alkyl group, number of carbon atoms 
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[0012] 
[ft2] 



R 6 R' R" R $ 

I III 

Y" , -jlHp-. -lp-CR'n 

R 7 R 7 R 7 R 7 



R 6 
I 

t 
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1 - 1 0 of hydrogen atom, halogen atom, number of carbon 
atoms 1-10 or aryl alkenyl group of number of carbon atoms 
8-40 means, R 3 and R 4 differ. To mean single nucleus- or 
multinuclei hydrocarbon group which can form sandwich 
structure in center atom M 1 and simultaneous, as for R 5 } 



[0012] 

[Chemical Formula 2] 



-0- M 



R 5 R 



IS -f -(f 
R 7 R 



=BR 5 =A1R 6 ,-Ge-,-Sn-,-0-,-S- =SO,=SO,=NR 6 
,=CO, =PR 6 £*:l*=P(0)R 6 

£SR*U ^<J)^R\ r 7 ts&tfR* 
l*SLM=«i:-Cfcllft->Tlvct»J:<. fcm 
/\Py>W, «*«*ttl~10fl!>7 

ft*R^ft6~io©7;u^P7y — 

jus, a*Ji^tt6~2o©7y— ;uas, ax 

O07;U*-;U*, J£3£JI^»7~40<D7y- 

;u7;Mr;ug, «t*fll* »8-^o©7 y 
7;u*=ju*$fctta*m^a7~4O07;u 

*^7y-^»t«i«"r*fr*fctt, r 6 
te«fctfR 7 *fci*R« t$*m* 

^SC«tlzJ:y^^ficDv>v^^^^ 

? * # y * u ? * > sua* s »a a<fst£ $ 

[0013] 

*$P^¥2- 

274704#^«ICli, H»0/\72-7Afc^i 
£ffll*Tig#^S<Dv>S/;J-$>7*y>7 7t?y 

o 

ttttOSttHtf [Cp' 2 MR] + (ZZ-CCp 1 
=v^a^>^vx-;uSS3|tt:, M=Ti,Zr,Hf, 
R=7;u^;u)-ca £ *i* j: a &a»Mft? 

t>vmzttfi^mitixskm, Tuns 



=BR 6 =A1 R 6 ,-Ge-,-Sn-,-0-,-S- =SO,=SO,=NR 6 =CO, =PR 6 
or =P (O ) R 6 is meant, at that occasion R\ R 7 and R 8 may be 
being mutually same, differing, aryl alkenyl group of the aryl 
alkyl group, number of carbon atoms 8-40 of alkenyl 
group, number of carbon atoms 7-40 of alkoxy group, 
number of carbon atoms 2- 1 0 of aryl group, number of 
carbon atoms 1 - 1 0 of fluoroalky 1 group, number of carbon 
atoms 6-20 of fluoroalkyl group, number of carbon atoms 
6- 1 0 of alkyl group, number of carbon atoms 1 - 1 0 of 
hydrogen atom, halogen atom, number of carbon atoms 
1-10 or alkyl aryl group of number of carbon atoms 7-40 
mean or or, R 6 and R 7 or R 6 and R 8 atom whichthose connect 
respectively and becoming simultaneous, form ring, and M 2 is 
silicon and germanium or tin. 



method which produces syndiotactic polyolefln of high 
molecular weight) with by polymerizing olefin under existing 
of catalyst which consists of transition metal component and 
aluminoxane which are displayed is stated. 

[0013] 

In addition, method which produces syndiotactic polyolefin of 
high molecular weight makinguse of similar hafnium 
compound is stated in Japan Unexamined Patent Publication 
Hei 2- 274704 disclosure . 

On one hand, as description above active species of so-called 
Kaminsky catalyst {Cp' 2 MR } <sup>+ , iskind of transition 
metal cation which is displayed with (Here Cp' 
=cyclopentadienyl derivative, M=Ti,Zr,Hf,R=alkyl ), since 
beingsuggested , also catalyst system which does not 
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[0014] 

Taube b l£, J. Organometall. Chem., 347 , C9 
(1988) \Z [Cp 2 TiMe(THF)] + [BPlu ] ' 

(Me=>^;uS, Ph=7i_;uS)-ea^ti'S 
its® i^x x ^ b >*^ic l r 5 



[0015] 



Jordan bl£, J. Am. Chem. Soc, 109, 4111 
(1987) T\ [Cp 2 ZrR(L)J + 

(R=>^Ug, 'OvJUg, L^UfXigg) 
0 «fc 5 S vJU 3 - ^ AfgfttfX b > £S£ 

[0016] 

ft$¥l-50I950#fc«L t$S¥l- 
502036#ttf8lrliv>7 P^>$ vx-;u^jg 

ib£^fccfctfv£p^>$ vx-ju^i*^ 

* > *9 S^b-T -5. z t <DX- Z & * it 

Zambellibli, Macromolecules, 22, 2186 
(1989) 

* # y ?p tf U 5 £ Z t L 

I79005#a*l-tt % a)>^Pt>ft*i, b) 
7;^-^A7J^k fcJ:t/c);H'X&fr 

[0017] 

±12© j: 5 u=f—^=3- mf&t&z m 

[0018] 



1994-2-1 

designate aluminoxane as cocatalyst is reported several. 
[0014] 

Taube and others has succeeded in ethylene polymerization 

{Cp 2 TiMe (THF )} <sup>+ {BPh> } <sup>- making use of 

compound which is displayed with (Me=methyl 

group. Ph=phenyl group ) to J. Organometall. Chem.. 347 . 

C9(1988). 

[0015] 

Journal of the American Chemical Society (0002 - 7863. 
JACSAT ), with 109 and 41 1 1 (1987). {Cp 2 ZrR (L )} <sup>+ 
zirconium complex like (R=methyl group, benzyl 
group, L=Louis base )polymerizes ethylene has shown 
Jordan and others. 

[0016] 

In Japanese Publication of International Patent Application 1- 
501950 disclosure, Japanese Publication of International 
Patent Application 1- 502036 disclosure cyclopentadienyl 
metal compound and cyclopentadienyl metal cation method 
which polymerizes the olefin making use of catalyst which 
consists of ionic compound which can bestabilized is stated. 

Macromolecules (0024 - 9297, MAMOBX ). isotactic 
polypropylene can produce Zambelli and others, hasreported 
to 22 and 2186 (1989), with catalyst which combines 
zirconium compound and trimethyl aluminum and fluoro 
dimethyl aluminum which designate derivative of 
cyclopentadien as ligand. 



Catalyst for olefin polymerization which consists of 
a)metallocene compound, b)aluminum alkyl, and c)Lewis 
acid is disclosed in Japan Unexamined Patent Publication Hei 
3- 179005 disclosure. 

[0017] 

[Problems to be Solved by the Invention] 

In order as for method which produces propylenic 
copolymerizationwhich possesses unsaturated bond as 
description above making use of the Ziegler-Natta catalyst, 
also polymerization efficiency is bad, to introduce unsaturated 
bond in produced polymer itis necessary to introduce diene 
comonomer of large scale into polymerization system. 

On that, copolymer which is acquired molecular weight 
distribution was wide, was inferiorto transparency, dynamic 
property. 

[0018] 
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zf □ e b > <t 5?x ><b£4$3 £ £*SS $ -fr £ 
[0019] 

t $-m<?)6im$i6~250)-'DO)X1l%-W& 

x>^bfcy, ,3 c- 

Ktt¥7b<0.5W±T-fcy> ±IS7;u*ivx> 

ro#^^o.oi~30^;u%r'fcy. 135 deg 

C<7)f- h 7 'J >^T*;1^ L7=fiill&Jg C v 
] A<0.01~10dl/g"CfeiJ, ^•/^-Sl'fv 
l>^P7h^77^ -(GPC)T*;1JS Lfc 
^^•M^Jt(Mw/Mn)7!)<1.5~4.0-C&-SC <!: $ 

(B)KittJ« 

frb£3M«0£ST?neb>£'>&< <!: 
t> -f&Dg£§SiS86~25(Z>-o0);fc3g- a*S£ 

ct 1;— o wai - mis^ ^^-r * 7 v x 



[0020] 

t°u><!:0.0i~30^;u%» L < 1*0.1-20^ 

[0021] 

, 13 c- 

NMRT? n jg > ^;US(D7 -f V * £ 

», Kil«»W0.5tt±, ff£L< 
li0.6ELtT?&y, 135 deg 



[Means to Solve the Problems] 

these inventors solves above-mentioned problem, 
aforementioned objective is achieved result of diligent 
investigation, by under existing of specific catalyst 
copolymerizing propylene and diene compound concerning 
method which produces isotactic propylene-diene copolymer 
which possesses property which is superiorefficiently. to 
discover, completing this invention it reached point of. 

[0019] 

Namely isotactic pentad content where this invention 
consisted of terminal double bond of one of carbon number 
6-25 of propylene and at least one kind, and alkadiene which 
possesses one internal double bond measured with <sup>13C- 
nmr being 0.5 or greater , content of theabove-mentioned 
alkadiene with 0.01 - 30 mole % , intrinsic viscosity [;et] 
which wasmeasured with tetralin solution of 135 deg C with 
0.01 - 10 dl/g , To offer novel propylene-based copolymer 
where molecular weight degree of dispersal (Mw/Mn ) which 
was measured with the gel * permeation * chromatography 
(GPC ) is and 1.5 - 4.0 makes feature, furthermore as for this 
invention, 



transition metal compound of Periodic Table Group 4 which 
designates (A ) cyclopentadienyl group* indenyl group, 
fluorenyl group, or those derivative as ligand 

(B ) cocatalyst 

Under existing of catalyst which consists of terminal double 
bond of one of carbon number 6-25 of propylene and at least 
one kind and alkadiene which possesses one internal double 
bond are copolymerized are manufacturing method of 
aforementioned novel propylene-based copolymer which is 
made feature. 

[0020] 

novel propylene-based copolymer of this invention consists of 
terminal double bond of one of carbon number 6-25 of at 
least one kind of propylene and 0.01 - 30 mole %. 
preferably 0.1-20 mole % content and alkadiene 
whichpossesses one internal double bond. 

It is a propylene-based copolymer which substantially 
possesses isotactic structure. 

[0021] 

In addition, as for novel propylene-based copolymer of this 
invention, isotactic pentad linkage content of methyl group 
which was measured with <sup>13C-nmr being 0.5 or 
greater, preferably 0.6 or greater , as for intrinsic viscosity 
[;et]which was measured with tetralin solution of 135 deg C 
molecular weight degree of dispersal (Mw/Mn ) which 
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] 1*0.0 l~10dl/g, : L < li0.1~10dl/g<Z)[l 

-(GPC)«rLfc#*g#tfcjg(M 
w/Mn)tf 1.5-4.0, #3; L < l*2.0~3.5O>fit£ft 
O 0 

[0022] 

*£BJ0lfr£?peu>£#S£f*l;fc, liJfE 

$ - £ ic d: y saitr^ *><> 

[0023] 

ffi£(D# 'J 3fn t° u > £4*. £ c t rot £ 6 
*<Z)J:?fc>*p-tzMbS4$!ili, GiJ*.!*, ft 

IP]BB61-130314-S§-^$B, ftH¥l- 
197490#&$B, ^P»8¥l- 
203409-S|tt$S, ftPjf]¥l- 
275608-§-&$g, tmW-U 
301704-tttlg, 
131488#4Mg, ftB8¥3- 
12406^18, ftfflWl- 
12407^$Sfc£ICiEfc£;h-Cl^ <fc 9 



b>fc*X(4,5,6,7-T h7t KP-1- 
fJUv'J U>fc'X(l- 
* JUi/'J U>fc*7>( 

v^zi^OAv^P'J K, v>f;i/vU u> 
vJjuzizl^A^^p'J KSSflv^n-^-Mb 

[0024] 

SH£IHb£1$!l <h <t t icfcffl ^F^L^Bftfl4i«i: 
B£<D#fi£tf)|lglc t ffiffl-f £ C <!: A<-C £ £o 



wasmeasured with gel * permeation * chromatography (GPC 
) with value of 0.01 - 10 dl/g, preferably 0.1-10 dl/g, 1.5 - 
4.0, has value of preferably 2.0~3.5. 



[0022] 

It can produce novel propylene-based copolymer of this 
invention, description above transition metal compound, of 
Periodic Table Group 4 which designates (A ) 
cyclopentadienyl group, indenyl group, fluorenyl group, 
or those kind of derivative whichis shown as ligand and by 
under existing of catalyst whichconsists of (B ) cocatalyst 
copolymerizing propylene and alkadiene . 

[0023] 

Regarding to this invention, as for transition metal compound 
which is used as (A ) component, it is a metal locene 
compound which substantially can give polypropylene of the 
isotactic structure. 

That kind of metallocene compound, can list compound of 
kind of public knowledge which isstated in for example Japan 
Unexamined Patent Publication Showa 6 1- 130 31 4 
disclosure, Japan Unexamined Patent Publication Hei 1- 
197490 disclosure, Japan Unexamined Patent Publication 
Hei 1- 203409 disclosure, Japan Unexamined Patent 
Publication Hei 1 - 275608 disclosure, Japan Unexamined 
Patent Publication Hei 1- 301704 disclosure, Japan 
Unexamined Patent Publication Hei 2- 1 31 488 disclosure, 
Japan Unexamined Patent Publication Hei 3- 12406 
disclosure, Japan Unexamined Patent Publication Hei 3- 
12407 disclosure etc. 

More concretely, similar hafnium compound to other than for 
example ethylene bis ( 1 -indenyl ) zirconium dichloride, 
ethylene bis (4, 5, 6 and 7 -tetrahydro -1- indenyl ) zirconium 
dichloride, dimethyl silylene bis ( 1 -indenyl ) zirconium 
dichloride, dimethyl silylene bis ( methyl cyclopentadienyl ) 
zirconium dichloride, dimethyl silylene bis ( dimethyl 
cyclopentadienyl ) zirconium dichloride or other zirconium 
compound can be listed. 



[0024] 

With kind of metallocene compound which is expressed 
before with transition metal compound as the cocatalyst 
which is used, cocatalyst of public knowledge which is used 
can be usedeven case of copolymerization of this invention. 
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JUS/^+r^OHfel::, 1WP1- 
501950#4>ffi, t$S¥l- 
502036#^« I CIS t£ £ *lT l ^ <fc ? £ •< * > 
ttfl>fc**, ftlf!¥3- 

179005#4i*lcE«**lTL^«fe3ftT;U5 

[0025] 
[ft3] 

R 2 -(A1— 0) ,-AIR'j 



, cocatalyst which consists of aluminum alkyl and kind of 
Lewis acid whichare stated in kind of ionic compound, 
Japan Unexamined Patent Publication Hei 3- 179005 
disclosure which is stated in Japanese Publication of 
International Patent Application 1- 501950 disclosure. 
Japanese Publication of International Patent Application 1- 
502036 disclosure can belisted to other than aluminoxane of 
for example public knowledge, as that kind of cocatalyst. 

As aluminoxane General Formula 

[0025] 

[Chemical Formula 3] 



k^i-o)-sli 

R 



(ZZT'RI*&$»l~3<Dj5fcfc7K3tS* nl*212A 

, W-R*<>^;HtT**y^;u7;u5/* 

■y->T?n*<51U±. »£L<l*10l2Lta>t©J!>< 
[0026] 

7)n;*-y-><D&mm-&t Lxiiio-iooo 
oo^ejUS, ilSso-ioooo^ufgT-fcSo 



l=tttS**l*7;U*S?I>l*Jft*»6-25a) 

t*r*7;i/*2?i>-e*y. 

A<fiffT?HSBl::f»]fli**i*. 

*©J:5«i:»a«:7;u*i?x>a)JH*«i L 
Ttt, ffl*l£4->^U-l,4-^*-9-vX> x 5- 
^fJUl^-^^vIV, 2->f : JU-2,7- 



With compound which is displayed with (As for R as for 
hydrocarbon group, n of carbon number l~3 integer of 2 or 
more isshown here. ), n those of 5 or greater, preferably 10 
or more is utilized with methyl aluminoxane where especially 
R is the methyl group. 

Somewhat alkyl aluminum compound having mixed to above- 
mentioned aluminoxane, it doesnot become inconvenient. 

[0026] 

Regarding to this invention, they are 10 - 1 00000 molar 
multiple, usually 50 - 1 0000 molar multiple as portion used 
of aluminoxane for above-mentioned transition metal 
compound. 

Regarding to this invention, case of copolymerization with 
propylene.alkadiene which is supplied is utilized with 
terminal double bond of one of carbon number 6-25 and 
alkadiene which possesses one internal double bond, even 
among those branched alkadiene copolymerizability of 
propylene being satisfactory, ideally. 

As embodiment of that kind of preferred alkadiene, you can 
list for example 4- methyl- 1, 4- hexadiene, 5-methyl-l, 4- 
hexadiene, 2- methyl-2,7-octadiene etc. 
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■orMfc-Stf. :?Pt?b>0>l/lOOOO~ 
l/lOT'fc&o 

[0027] 

Lrii-100~200 deg 
C. S^E^ld: LTIiffiE~100kg/cm : 

L < li-50-100 deg C. #£~50kg/cm 2 
[0028] 

^*tr>. 

[0029] 

* b 7 -f > t 0>#S£fc £SS)Tf t H 
[0030] 

££*rLTL^<&T\ Z*UHW*.liftMBS57 
-57726, 4$^B857- 

59934-§-^l-g8* **IT L>-5> «fc 5 U# 'J 7 



[0031] 



It differs in alkadiene content in copolymer which is made 
objective as the amount used of these alkadiene. but usually, 
propylene 1/10000 - 1/10 is. 

[0027] 

It can use known method where concerning polymerization 
method and polymerization condition whichare done with 
method of this invention solvent polymerization method, 
where there is notespecially restriction and the:al -olefin is 
done with thepolymerization, uses inert hydrocarbon solvent 
or be able to utilize also massive polymerization method, 
vapor phase polymerization method where inert hydrocarbon 
solvent does not exist substantially, as polymerization 
temperature it isgeneral to do with ambient pressure- 100 
kg/cm 2 , - as 100 - 200 deg C. polymerization pressure. 

It is a preferably-50~ 1 00 deg C. ambient pressure~50 
kg/cm 2 . 

[0028] 

You can use also benzene, toluene, xylene or other 
aromatic hydrocarbon for other than for example butane, 
pentane. hexane. heptane, octane, nonane. decane. 
cyclopentane. cyclohexane or other saturated hydrocarbon, 
as hydrocarbon media which is used at time of treatment or 
polymerization of catalyst component in this invention. 

[0029] 

Regarding to this invention, if homopolymerization of 
propylene furthermore, itpossesses syndiotactic structure 
substantially, when for example ethylene and propylene, 
propylene and 1 -butene or other carbon number 2-25 extent 
the ethylene or the;al -olefin producing copolymer even, it can 
utilize. 



[0030] 

Because with this invention copolymer has had unsaturated 
bond in molecular chain,, itutilizes in kind of crosslinking 
reaction which is done with synthesis and the EPDM of 
polymer which possesses polar group with polymer kind 
ofreaction which in this is disclosed in for example Japan 
Unexamined Patent Publication Showa 57-57726. Japan 
Unexamined Patent Publication Showa 57-59934 disclosure it 
to bepossible, because copolymer of especially high 
molecular weight is acquiredeasily, polymer of property 
which is superior is acquired, value is high in industrially. 

[0031] 
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Of-^v^-OAv^P'J K3.0mgfc 

>(S£J£l7.7)0.8g£8.\U Ztizm&zf 
□ tf L/ >0.751fc <fc 1X^^0360- 
89436^^«IEttO)^5£lC<fe y^fi£Lfc>^ 

40 deg 

ZOUtK'J V— C0135 deg 
C©f h7'J >*«Tf3B«LfcaiR«i*(BlT 
[r>] fc»E-r*)l*0.18dl/g, $%-/*-S 
i^>3>^07 hy^7-<— (GPC)-e;! 
S Lfc»^*»tk*(Mw/Mn)li2.7-e*ofc 



,3 C- 

#¥1*0.81 h "H-NMRHS-e, 'Otf>- 

■c5.(K5.2p P miz«a*4i* e— ^s^Scfc y # 

[0032] 
HJS0J2 

> * ;t,-i,4-^*-* i>JLy<DVtt> y 1^2- 
>^;u-2,7- 

^/Vl>(vi JUt ¥tt»)22.4g * ffl l*fc 

— 0) Cry] I40.20dl/g % Mw/Mnl£2.6. 7-f V 

vl^tv K#*li0.820. vi> 
£»lt0.4^U%-e & o tzo 

[0033] 

nmmi 

If U>t'X(l- 



1994-2-1 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example . 

Working Example 1 

ethylene bis (1 -indenyl ) zirconium dichloride 3.0 mg and 
Tosoh Akzo Corp. (DB 69-076-7637 ) supplied methyl 
aluminoxane which are synthesized with method which in 
autoclave of 1.5 liter which satisfactory nitrogen substitution 
are done isstated in Japan Unexamined Patent Publication 
Showa 6 1- 130 31 4 disclosure (degree of polymerization 
17.7 ) it loaded 0.8 g, methyl- 1, 4- hexadiene 2L9g which 
issynthesized furthermore with method which is stated in 
liquid propylene 0.751 and Japan Unexamined Patent 
Publication Showa 60-89436 disclosure it added. 

After doing 1 hour polymerization with 40 deg C with 
heptane washing and propylene-diene copolymer of 77.5 g 
was acquired by dries polymer which is acquired. 

As for intrinsic viscosity (Below [;et] with you briefly 
describe. ) which was measured with tetralin solution of 135 
deg C ofthis copolymer molecular weight degree of dispersal 
(Mw/Mn ) which was measured with 0. 1 8 dl/g s gel * 
permeation * chromatography (GPC ) was 2.7. 

Is observed to 5.0 - 5.2 ppm diene content which was sought 
was 1.1 mole % from peak intensity where isotactic pentad 
content which was sought with <sup>13C-nmr 0.81 1 and 
<sup> lH-nmr with measurement, designates benzene-d 6 as 
solvent and with tetramethylsilane as standard. 

[0032] 

Working Example 2 

Other than 2 -methyl-2,7-octadiene (Shell Chemical Co. 
make) using 22.4 g in place of methyl- 1, 4- hexadiene, 
youpolymerized with as similar to Working Example 1. 

As for copolymer which it acquires as for [;et] ofthis 
copolymer of 6 1 .4 g s as for 0.20 dl/g. Mw/Mn 2.6, as for 
isotactic pentad content 0.820, as for diene content they were 
0.4 mole %. 

[0033] 

Working Example 3 

Other than using dimethyl silylene bis ( dimethyl 
cyclopentadienyl ) zirconium dichloride 2.0 mg in place of 
ethylene bis ( 1 -indenyl ) zirconium dichloride,you 
polymerized with as similar to Working Example 1 . 
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'JJUX-V&WD 'J K2.0mg££fflL7ilU 

[77] l£0.84dl/g. Mw/Mnl*2.8. 
=f-y1*^$V K»*(*0.937T?fcofco 

vx $1*0.9^ ;u%r* o fco 

[0034] 
Hlfe0iJ4 

> *;i/-l,4-^%* S?X>(Dft;b l J 1=2- 

> ^JU-2,7- 

^-^^ S/X>(vi;Hb¥tt»)22.4g*fflL^fc 

#b*lfca/K'j7-ttl07.2g, ^©37K'JT 
-0) [77] I40.77dl/g» Mw/Mnli2.7. 7-fV 
tll-vV^tv Ktt¥l£0.905. yl > 
tt 1 .7^ & o fc 0 

[0035] 



^+Htvx>0fi$7.3g<!: LfcGMttSfeWEfl 

'J-?-li89.2g, 
Ctj] l*0.97dl/g, Mw/Mnli2.4. 7-fV$£ 
=f-yO*^$V K#$l*0.956, vl>tt 
¥li0.3 i E;i/%'C3&ofc. 

[0036] 
ffll>&2->^;U-2,7- 

tt* i;x^O)S$7.5gi: Lfcl2mi**ififll 

CtjD l*0.96dl/g, Mw/Mnli2.3, 7^ 

¥tt0.9^;U%"efc-3fc. 

[0037] 
tb«0«l 

;U6mU Ea^b^l^ml^JIKlSJU^ffl^ 
T40B*|«|*»»LfcSL aM*HH>l=T*tt 

[0038] 



As for polymer which it acquires as for [;et] of this polymer 
of 94.6 g» as for 0.84 di/g. Mw/Mn 2.8. as for isotactic 
pentad content 0.937 was. 

diene content was 0.9 mole %. 

[0034]. 

Working Example 4 

Other than 2 -methyl-2,7-octadiene (Shell Chemical Co. 
make) using 22.4 g in place of methyl- 1 . 4- hexadiene, 
youpolymerized with as similar to Working Example 3. 

As for copolymer which it acquires as for [:et] of this 
copolymer ofl 07.2 g, as for 0.77 dl/g, Mw/Mn 2.7, as for 
isotactic pentad content 0.905, as for the diene content they 
were 1.7 mole %. 

[0035] 

Working Example 5 

Other than designating quantity of methyl- 1, 4- hexadiene 
which it uses as 7.3 g you polymerized with as similar to 
Working Example 3. 

As for polymer which it acquires as for [;et] of this polymer 
of 89.2 g, as for 0.97 dl/g, Mw/Mn 2.4, as for isotactic 
pentad content 0.956, as for diene content they were 0.3 mole 

%. 

[0036] 

Working Example 6 

Other than 2 -methyl-2,7-octadiene where it uses designate 
quantify as 7.5 g you polymerized with as similar to Working 
Example 4. 

As for polymer which it acquires as for [;et] of this polymer 
ofl 14.2 g, as for 0.96 dl/g. Mw/Mn 2.3, as for isotactic 
pentad content 0.932, as for the diene content they were 0.9 
mole %. 

[0037] 

Comparative Example 1 

Manufacturing solid catalyst component 

magnesium chloride 20g» diisobutyl phthalate 6 mU 
titanium tetrachloride 7 ml making use of vibrating mill solid 
catalyst component was acquired 40 hour cogrinding after 
doing, by treating with boiling toluene . 

[0038] 
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JUv> h*vv7>0.03mk h'Ji^rju 

NMRfflSLfcfSilL ^fifDe^lC»JR**l 

[0039] 
J±3«0ij2 

50mgfc<fctfe/X*;i/7;i/5-*5A£P'J K2 

LfrLfctffc, ±J5fc*'J7-£ l H- 
NMRSISLfctML *fi»i3£Ki§«**i 

[0040] 



Polymerization 

Description above other than using solid catalyst component 
10 mg. biphenyl dimethoxy silane 0.03 ml, triethyl 
aluminum 0. 1 ml whichis manufactured as catalyst, 
copolymerization with propylene and the methyl- 1, 4- 
hexadiene was tried with as similar to Working Example 1 . 

But, result <sup> lH-nmr of measuring produced polymer did 
not observe the peak which assignment is done in unsaturated 
bond. 

[0039] 

Comparative Example 2 

Copolymerization with propylene and methyl- 1 , 4- hexadiene 
was tried as catalyst,other than using Marubeni Solvay 
supplied titanium trichloride 50 mg and diethyl aluminum 
chloride 27 mg, to similar to Working Example 1 . 

But, result <sup> lH-nmr of measuring produced polymer did 
not observe the peak which assignment is done in unsaturated 
bond. 

[0040] 

[Effects of the Invention] 

polypropylene type copolymer which possesses unsaturated 
bond efficiently in polymer by executing method of this 
invention, can be acquired. 

In addition, copolymer of this invention in order to possess 
unsaturated bond in molecular chain, can acquire polymer 
where property is improved with the known method which 
unsaturated bond in polymer modified is done. 
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